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COMPLETE SPEOFICAtiON 

Mefliod and Apparatus for Biridb^ LidOse Sheets 


Wb, Cakxi^ Paolo Pictia SjP A., a 
joint stock con^i^y organised under the 
laws of Italy of 1, Via Daniele Pesenti, 
Alzano Lombardo. Province of Bergamo, 
5 Italy, do hereby dedare the inventi<Mi for 
which we pray that a p^ntmhy be granted 
to us and the method by whidi it is to be 
performed to be particularly described in 
and by the following statement: 

10 This invention relates to the binding of 
padcets of perforated to convert 
into books which term where used herein 
^nerically includes all such bound packets 
whether drey have covers or not 
IS More specifically; the invention is con¬ 
cerned with the conversicm dt packets of 
^rfqrateid sheets into books by means of 
we. binding d^nents of the kind sold under 
the Registered Trade Mark WIRE-O. 

20 Such binding elements can be ahd 
generally are formed by fading out of a 
straight we hair-pin shaped prongs at 
regular intervals along the length <% the wire, 
to form a sort of cOrnb and behding the 
-25 prongs out of the plane in which they are 
formed to produce an artide. having the 
characteristics of a tube with a wide 
longitudinal open-ended slot in its wall. 
With the elernent in that condition—^its half- 
30 cl(»ed c<Hiditi(m—^perforated sheets can be 
impaled on its prongs and when a suffident 
number have been so impaled^ the prongs 
can be bent further so as to close the 
above-rnentioned Slot, Le. the element can 
35 be brought to its fully closed condition in 
which die sheets are securely bOund. 

Such elements are referred to in the 
claims attached hereto and elsewhere herein 
as “WiRE-O binding elements”. 

40 The invention is concerned with the 
binding operation proper, namely, the 
impaling of the sheets on the prongs with 
the binder element in the half-closed 
[Price 4s> 6d.] 


condition and the otHupletion of the bindmg 
by bringing the binding element to its fully- 45 
Closed corriitiotL 

In accordance with die inVmititm, packets 
of perforated sheets are bound to bpi^ fom . 
by causing thmn to Imtmme mealed on die 
prongs of a WIRF-0 bindkig element in its 50 
half closed position and then ctHnfdeting the 
closing ttf element, the binding meiuent 
being broti^ into the impaling position by . 
being conveyed thereto hi the Erection 
its length. 55 

In the normal performance of the 
invention, a length of binder material of a 
length snitable the prodnction of a single - - 
book Or a number books is drawn, frmn 
stock and fed a statitm in wbhdi the 60 
pron^ are caused to enter the perforations 
in. the sheets, each p^ket to be bound is 
fed to a further station carrying a .binder 
element with it, the prihigs are catised to 
pass right dlrough die perforations in the 65 
packet and the latter is brought to a further 
station where the half-closed binder element 
is closed. 

It is oOt Essential, however, that the 
prongs be caiised to enter the perforations 70 
at the first staticm. It is sufficient that 
prongs and peiforaticms be brought into 
registration each other, the packets and 
the binder elements being, if necessary, 
conveyed to the next station by common or 75 
separate conveying means. 

To cause the prongs to pass right through 
the perforations, the etem^t can be turned 
about its axis and in the preferred form of 
the invention, this turning is caused to occur 80 
progressively alcmg the lengffi of the element 
as by causing die element to follow a helical 
path. 

From the mechanical aspect, the invention 
includes within its scope a machine compris- 85 
ing means for conveying the binder material 
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to an impaling station in the direction of ite 
length, ineans for registering the binder 
prongs with: the peifOTations in die sheets, 
means for impaling the fleets tm the binder. 
5 prongs by tunung the binder about ks 
longitudinal airis and doring the binder to 
complete the binding. 

In the prefmed fonn of the machine, 
said registering means effect a partial 
10 impalement of the sheets <Mi the prongs Md 
the sheets provide the means for conveying 
the binder to the impaling smtion proper. 
Also, there are means for drawing the binder 
material fr<Hn a stodc as a continuous 
15 lengtii and severing k to the length the 
pa^et to be bound before the impaling .is 
conqrleted. For turning the binder about 
its longitudinal' ‘ axis' ipeans^ are provided' 
comprising a helical rib which as the packet 
20 and the binder element are fed along ks 
length engages in the open side of the 
element to cause tire lattK to be turned 
progressively about its axis and the prongs 
in consequeime to pa^ through tire per- 
25 forations in the rireets. 

example of a machine in accordance 
with the invKitkm .is shown in the 
accompansdng drawings, in which;— 

Figure 1 is a fragmentary perspective view 
30 of a boc^ bound by the method and in the 

- machine the invention; 

Figure 2 is a somewhat diagrammatic 
elevation of the madune; 

Figure 3 is an enlarged view of a part of 
35 Figure 2. being an elevation partly in section 
. taken in the direction of the arrow n in that 
Figure; 

Figure 4 is a plan view of part of Figure 
2 cm a scale intermediate that of Figure 1 
40 and that of Figure 3 ; 

Figure 5 is a section taken oa the line V-V 
in Figure 4; 

. .Figure 6 is an milarged view of a pari 
shown in Figure 2; 

45 Figures 7 and 8 are respectively an 

- elevation and a plan of a wire cutting device, 
shown in Figure 2; 

Figure 9 is a diagram iUustrating various 
stages in the binding a book; a^ 

50 Figure 10 illustrates a detaiL 

Figure 1 shows a typical packet rff sheets 
10 bound to form a book of. a WIRE-O 
binding element 12. The^ latter is a 
continuous length of wire which at thestart 
55 of the operation with which this invention 
is concerned is bent to the shape shown in 
the upper right hand coma: of Figiire 9. In 
that.conditicm. the binding element is in the 
form a channel and will he said herein 
60 to be in its half-closed position. As will be 
seen, the wire is bent to form prongs 14 
separated from each other by aligned straight 
leng^ of wire 16 which toII be referred to 
as “ spine members ”. 

65 As shown here, the prongs of the binding 


element are kinked at 18 giving the dement 
in cross-seetkm the shape of a Greek . The 
purpose of this will be ^plained further on. 

- Although u. desirable feature, it is iKk an 
. essential one. 70 

At the end of the binding operation, as 
seen in Figure 1, the wire bin^g element 
has been converted from tire haK-closed 
channel cmidition to a fuUy closed tubular 
ermdition. the prtuigs 14 having been 75 
passed through perforations 20 in the sheets 
to be bound so, tiiat ^eir outer ends beconie 
situated in the ^ps between successive 
spine members lo of the binding demenL 

Of course, the pitch of the prongs 16 and 80 
that of the perforatkms must match each 
other and the diameter of the binding 
element in its closed position governs the 
thickness of the packet tff riieets which can 
be boimd by the dement Various standards 85 
have beemne established in these connections 
and the bade binder and his customer have 
available to them a range of binding element 
sizes expressed in terms ot prong pitch and 
tube diameter. They can obtain the dements 90 
in cut lengths or as a continuous length bom 
which they can draw and cut to their 
requirements. 

The most generally adopted method of 
binding a WIRE-O brni^ book is the 95 
manual one. The operator is supplied with - 
cut lengths of bi^er and packets of 
perforated sheets; she inserts the {HXHigs in 
the perforations and. grasping the packet.. 
presents its binding edge to a pedal operated 100 
press wMdi doses the binder. Le. converts 
it from the half-dosed channel cemdition to 
the fully closed tube condition referred to 
above. The Vink in the prongs referred to . 
above ensures that the resulting tube _ is 105 
substantially cylindrical, the kink providing 
a ^vot point for the two portiems of fte 
bin^g element on opposite sides of it which 
are substantially semi-circular in end view. . 

Operators, in time, acquire considerable 110 
distal dexterity but. their output is well 
below what is desirable and tire cost of 
manual mounting or binding is a substantial 
part of the total cost <k the bound book. 

Attempts have bera enaiade to mechanise 1 I 5 
the operation as in - Britidi Patent No. 
987,116 which provides a useful saving in 
ihanufacturing cost but which leaves romn 
for considerable improvement 

The present invention, simply stated, is 120 
the application of the idea that for 
simplicity of ccmstniction and operatitm of 
a high output mounting <» binding machine, 
the binder material which, in the course of 
its manufacture is continuously formed in 125 
the direction of its lengt^ must pass into 
and though the machine in the direction of 
its length and not transversely thereto as m 
a machine built on the princqde the 
above-mentioned British Patent. 130 
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The binder material can be fed con¬ 
tinuously OT intermittently to the madiine 
as a con&uous length and be severed to the 
desired length at any tme a number of 
S stages in the course of the binding operation 
or as pre-cut len^hs but in each of these 
cases, the binder material passes throu^ the 
machine longitudinally. 

In the machine show in dhe drawings, a 
iO stock of binder element 12 in the half-closed 
condition is stored on a drum 22, ddbren by 
a motor 24. The bindmr passes over d 
smooth saddle 26 beyrmd which it is engaged 
by a feed sprocket 28. Upstream the 
15 saddle, the binder hangs in a bi^t passing 
between the prongs of a fcnk 30 shown 
diagrammatk^y to represent conventional 
control means for varying or stopping ai^ 
starting the motor 24 to ensure that die 
20 delivery from the drum 22 is cynchrcmised 
with that determined by the sprocket 28 so 
that the binder is fed to that sprocket in a 
substantially untensioned condition. 

After passing over the saddle, the binder 
25 material is received by a curved guide rod 
32 having in it a longitudinal groove 34. As 
can be seen from the drawings (Figmes 2. 
3, 4. 5), the binder straddles the guide rod 
with its kinked back spanning die groove 34. 
30 The sprocket 28 is driven by a motM 36 
(shown diagrammatically) through gearing 
38 and a shaft 40. Its diameter and die pitch 
(rf its teeth are diosmi so that the prongs 14 
are received between the latter which 
35 penetrate the groove 34 and the bin^r is 
fed into the machine without being stretched. 

The packets of sheets 10 to be bound into 
books are conveyed into and through die 
madiine by a conveyor comprising a pair of 
40 chains 42 provided at regular intervals 
determined by the length of die books with 
pudiers 44. TTie conveyor is driven con¬ 
tinuously from rigjtt to left of Figures 1-4 
by means not shown. 

45 Each packet is cmiveyed beneath a photo¬ 
electric cell 46 which smises the leading edge 
of the packet and prepares a starting circuit 
for the motor 36. Alongside the cell 46, 
there is a contact 48 (shown diagrammatic- 
50 ally) which is set forward of the cell (to the 
left in Figure 4) by an amount corresponding 
to the drkance x (Figure 1) between die 
leading edge of the packet and the centre of 
the first perforation. The contact 48 is made 
55 by the leading edge and when that hami^ 
a circuit is closed for the motor 36 which 
dien drives the sprocket 28 and consequendy 
the binder is drawn from the drum 22. The 
contact 48 remains closed until released by 
60 the trailing edge of the packet of sheets 
whereupon it opens the motor ciicuit and the 
feed of binder material ceases. Ihe electrical 
connections have not been shown but merely 
indicated by the dhain line 50 in Figure 4 
65 as these are ccmventionaL 


In dlls way, the packet sheets to be 
bound and me binding material are fed 
throu^ the machine in synchronism and hi 
register vdth each other, that is to say, witii 
the pron^ 14 the binder tq^site the 70 
perf oradcms in the bock. It is re^Ued that 
the packet moves ccmtinooasly whie the 
binder material remams at rest between the 
instant at which die trafling edge of one 
packet passes the contact 48 and die leading 75 
edge the nest packet reaches drat contact. 

On the shaft 40 vdiich drives die,qnocket 
28, there is a bevel gear 52 driving a bevel 
gear 54 on a shaft 56 <m which is mounted 
a sprocket 58. The latter, which is at right .80 
angles to die sprocket 28 engages the side cd 
the bin^g material cm the gmde rod 32 as 
shown in Figures 7 and 8 and assists in 
ciriving it dirongh the machine. The under 
side ^ the sprcxket 58 is reduced in 85 
diameter and carries a knife 60 whkh 
periodically severs frcsn the ccmtinuons 
length of binder material being fed from the 
drum, a length equal to or a little shorter 
than that of the packet of sheets to be 90 
bound. As seen in Figure 8, the side of the 
guide rod 32 is recessed at 62, the base of 
recess providing an abutment for die wire 
binder material which is severed across cme 
of its spine members 16. 95 

The severed length is fed forward by the 
sprockets 28 and 58 in renter with the 
packet to be bound but provision has to be 
made for its further c^nveyanc:e through the 
machine when it moves out of die influence JOO. 
of diose sprock^. 

Consecpienfly the top surface of the guide 
rod 32, which continues past the said 
sprocket, is sloped downwards as shown 
clearly in Figure 3. and there js provided 105 
atmve it an endless belt 64 the drive for 
which K shown, at 66 in Figure 4. The 
packet is supported so that its perfcwations, 
when longitudinal synchronism has been 
achieved, are direcdy below the prongs of 110 
the binding material on the guide rod 32. 
The^ore, when that material cxnnes under 
the influence of the belt 64, the prongs are 
caused to penetrate a short distance into the 
peiforaticms. Thereupcm, the severed length 115 
of binder is carri^ forw^ with and by the 
packet to be bound. 

This state of a&ks is dqpkted in the 
diagram of Figure 9. Therein, at the eictreme 
right is seen the binder material entering the l^W 
machine, being driven by the sprockets 28 
and 58, with its prongs directed downwards. 

In due course, a lengto is severed from it by 
the knife 60 but before that cxxuhs, it comes 
under the influence the bdt 64 which, 125 
because erf the downwardly sloping top fac» 
of the guide rod 32, presses flie binder down 
frenn the position shown at A to the position 
shown at^ where the prongs 14 have entered 
the perforations 20. J30 


The binding edge of die p&clcet sheets 
dien a tmmS dos^.at the top 

(Figures 2. 6 9) by a cover 68>- 

rear face of the tramel is slotted as seen in 
5 Figiye 6 to .aii6w:die. binding edge of the 
' packet <rf ^^ts to be enga^ in it (For 
the sake of dtoity, the tmuiel has, bee^ 
show wMi its slo^d fa^ forward, that' is 
to say, as sfeen from the back. the 
10 machine). Jhi conode^g that Kgnie, diere- 
fore, the padket and its binding element 
mu^ be assimi^ to be travelling frcmi left 
to ri^t: In operation, the cover 68 is, of 
course dosed.- 

is '' Wthin the tunnel th^ is a rib 70 which 
proceeds as a dow pitch helix throughout 
the lehgdi die tunnel the object of which 
is to cause die binding denmnt to 'be. 
prc^ireadvely tnrn^ on its longilndinal 
20 .axis uhtii its .open side becmnes vertic^ 
l^inde^ ctf honzodtal as indicated, at each 
end d! die tiihnel in Fi^re 6 and at C in 
Figure 9. 

When the tnnnel is rdachedi the binding 
-25 element is still on the guide rod 32 bat 'is 
hen trah^erred dierefrom on to a I^d-in 
member 72 and thence on to the rib 70. 

■ As will be seen at C in Figure 9i one sMe 
the rib 70 is cot away at 74 so hat. under 
30 the acdon di ^avity, die sheets slide on 
each otira: to give a degree of pblicj^ty to 
he passa^ 76 formed by .the perfcnations in 
tfaein. Inis enables the size -rf the perfora- 
. dons measured at right angles to the binding 
35 edge to be kept reasonably small while 
allowing free passage for die prongs 14. 

' The book iSnally emerges from die timnel 
with its binding elenient engaged over the 
: .^ge of a dovetailed henizontm rib 78 as 
40 shown- at £) in Pigure 9. Here; the spine 
liiembers 16 are in c^tact with the upper 
&oe of the rib 78 so that the latter bold die 
element agalnk twisting while the rmnainder 
' - ^ die element is still ^igaged on the helical 
45 rfe 70. 

.Finally, ^ packet is conveyed off the rib 

- - -28 mto a dosing sbitioa B (Figures 2 and 9)> 

. TlierOin there is a press Imving a movable 

- - ’ upper jaw 80 figure 9) which is luon^t 
' SO down at the ri^t mcuhent on to the binding 

element (disposed relatively to the packet of 
^eets as stow at D in Figure 9) so as 
to bring it to iylindrical or tubular shape. 

_; The dodng press is operate automatically 
Ss as mdicated m'Fisire 10., As'^ll be seen, . 
diere is a cmtact 82 which lies in the padi 
■trf the padret puAers 44. Yf^n the cxiiltact 
Is reused it establishes a cucoit for a scilenoid 
Z^2 83 die eperatibn of 'whicdi results in the 
60 clntciring -erf a plat?. 84 to a plate 86 
permanendy rotated by a motor 90. A 
shaft 88 is dins driven- and actuates the 
movable jaw erf die presSi At the end of one 
• ievoluticHi. the dutch 84. 86 is Opened. Any- 
iS other form of one revolnticm dutch can he 


used. 

it Vnll be seed that die vdide binding 
opeFaticin has. been effected mechanically 
widioat chang in g the direction of movem.ent 
of, die binding materml which travels alwys 70 
jn the. direction <rf its length. - This leads to 
high' prodnoticHi and also to sm^toity of 
constroctimi <rf die machine.-. 

As dready indicated, die madliiie may. if . 
desiredi he fed with binder d^nhats pfe-ent 75. 
..to the required length. YHiere the severing 
is effected autbmatk»lly in the macdiine, this 
may be done at one of a numbet of stagu, 
far example, immediately after the initial. 
engagement of the ' binder preuigs in the 80 
.perforations jn the- sheets to be bound .or 
:imme(jiately hefcM-e die packets enter the . 
tunnel 66. Ncm- is it essential' that the 
premgs he. engaged in the peifcxatkms before 
the tunnel is reached. In that case, however, 85 
m^ns mu^ he provided fOT exsiveying the 
binder element when it comes ont of the 
iflffilenGe of the ^rockets 28 and S8. These 
means can consist for example of a further 
sprocket' or sprcxkets w a belt or diain 90 
conveyoh. 

"ihe helical rib. whidi progjessivdy turns 
.the .binder elraient through 90” is the 
applicante’ preferred device but is not an 
essential element of the invention. It could 95 
be replaced by means engaging die spine 
members of the element to torn the latter 
dircmgh ' 90° not progressively along its 
length but simnltaneously at all points in 
its lengdL Such means can be mkhanical iOO 
Or electromagnetic. 

. The mach^ shown in the drawing and 
described herein has to be set up to suit a 
binding element of a partkiilar size-^as to 
pitch <rf pron^, dosed diameter and lengto. 105 
It therefoto toi^ its greatest ntiU^ when it 
is a question <rf very long runs as. for 
example, as part of a paper conversion 
installatioh turning out artides stationery.' 

It is, however, a relatively simple matter to 110 
exchange parts suitable for cme size of binder 
to parts Stable fcH- anodier. 

Various safety means can be incorporated 
suckt in partkndai^ as a thickness gauge to 
prevent overdiick packages being conveyed 115 
through machine as, for example, in the case 
of one -packet heemning lodged on top of 
another. 

WHAT WE CLAIM IS 
- 1. A medtod of binding packets of 120 
perforated sheets with WIRE-O binding 
elemrnits (as herein defined) ednprising 
c&usingthe sheets to beemhe impaled on the 
prongs of the demaits with the latter in die 
hdlf dosed condition and then completmg die 125 
dosing.of the elemente, in which the binding 
elenients are brought into the impaling 
positiqh being ctHiveyed thereto in the 
direetton <rf dieir lengtto 

2. A iinelhod as claimed in claim 1 in 130 
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wliidi tbe binder material is drawn frcnn 
stock and fed to a station in vtdiicb the 
prongs are caused to enter die perforations 
in the sheets, the packets to be bound are 
5 fed to a fnrdier station carrying the binder 
dements with them, the prrmgs are caused 
to pass right throu^ the packets ^ sheets 
and the latter are titen brought to,a further 
station where the half closed binder elements 

10 are compktdy closed. 

3. A method as claimed in claim 1 in 
whidi the perforations in the sheets forming 
a packet and the prongs a binder element 
are brought into registratirm widi each other 

15 and conveyed together to a staticm at which 
the element is turned about its axis to cause 
the prongs to pass through the perforations. 

4. A method accxKding to claim 3 in 
which the turning of the binder element 

20 about its axis is perfcmned progressively 
along the length of the dement 

5. A method according to daim 4 in 
which the turning is effected by causing the 
element to follow a helical paA. 

25 6. A machine for bihdmg packets of 

perforated sheets with WIRE-O binding 
elements (as herein defined) comprising 
means for conveying binder material to an 
impaling station in the direction of its 

30 length, means for registering the binder 
prongs with the perfcnatioas in the dieets, 
means for impaling the sheets on the binder 
^ turning the binder about its 
longitudi^ axis and closing the binder to 


ccunplete the binding. 35 

7. A machine as daimed in dann 6 in 
which the said registering means effect a 
partial impalement d die dieets on the 
prongs and the dieets provide the means 
for conveying the binder to the knpaling 40 
station proper. 

8. A mac^e as dainted in claim 7 
comprising means for drawing die binder 
material from stock as a ccmtinuons lengdi 
and severing it to the length of the pactet 45 
to be bound before the snpaling is com¬ 
pleted. 

9. A madiine as claimed in claim 6 
cmnprising at the impaling station a helical 
rib. means for conveying ^ packet of sheets 50 
and the binder element registered therewith 

in the axial direction with the rib engaged in 
the open side of the element v^reby to 
cause the bindm: element to be turned 
{H'Ogressively about its axis and pass throng 55 
the perfcHaticms in the sheets. 

10. A mediod converting packets 
perforated sheets into books substantially as 
described herein. 

11. A machine for converting packets 60 
perforated sheets into bodes subs^tially as 
described with reference to the accompany¬ 
ing drawings. 

For the Applicants, 

LLOYD WKE, BOTLY & HAIG. 

Chartered Patent Agmits. 

Norman House, 105-109, Strand. 

Londem. W.C.2. 
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4 SHEETS jjj[g drawing Is a reproduction of 
the Original on a reduced scale, 
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-. 4- SHEETS ffjg drawing Is a reproduc&n of 
the Original on a reduced sxale. - 
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4 SHEETS ffiig drawing Is a npnductJon of 
the Original on a reduced scale. 
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